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ABSTRACT. 
t h e  performance of ana lyses  of t h e  products  o f  thermolysis  
i n  p a r a l l e l  wi th  a s tudy  of  the  k i n e t i c s  o f  i so thermal  
decomposition o r  d i f f e r e n t i a l - t h e r m a l  a n a l y s i s  o f  compounds. 
The device involves  record ing  o f  t h e  p re s su re  o f  gases 
l i b e r a t e d  wi th  simultaneous sampling o f  gaseous products  of 
decompos it ion  f o r  mass -spectrometr i  c a n a l y s i s  . 

A d e s c r i p t i o n  of a very simple system al lowing 

The l i t e r a t u r e  con ta ins  desc r ip t ions  o f  a number o f  i n s t a l l a t i o n s  and 
methods f o r  t h e  performance o f  isothermal  decomposition o r  d i f f e r e n t i a l -  
thermal a n a l y s i s  of s o l i d  compounds with simultaneous mass spec t romet r i c  
a n a l y s i s  of  t h e  gaseous products  o f  decomposition [ l -31 .  In  t h e  v a r i a n t s  
descr ibed  i n  t h e  l i t e r a t u r e ,  however, the  performance o f  t h i s  a n a l y s i s  i s  
f r equen t ly  hindered by methodological complexities ( f o r  example, t h e  n e c e s s i t y  
of  p l a c i n g  t h e  sample and hea t ing  system i n t o  an ion  source o r  o f  a s su r ing  
s t r i c t l y  cons tan t  flow o f  t h e  car r ie r  gas f o r  t h e  products  and choking t h e  gas)  

We have produced and w i l l  d e sc r ibe  below an extremely s imple system 
al lowing t h e  performance o f  a n a l y s i s  of the products  of thermolys is  i n  p a r a l l e l  
with a s tudy  o f  t h e  k i n e t i c s  o f  isothermal  decomposition o r  d i f f e r e n t i a l -  
thermal a n a l y s i s  o f  compounds. 

The r e a c t i o n  v e s s e l ,  which is a t  the same time a p a r t  of t h e  i n l e t  
system, i s  shown schemat ica l ly  on the  f igu re .  

Decomposition o f  t h e  p repa ra t e  i n  the d i f f e r e n t i a l - t h e r m a l  a n a l y s i s  mode 
o r  during i so thermal  h e a t i n g  i s  con t ro l l ed  t o  an accuracy of  0 .1  mm Hg p res su re  
of  t he  l i b e r a t e d  gases by t h e  Bourdon manometer, used he re  as a nu l l - in s t rumen t ,  
ope ra t ing  i n  conjunct ion wi th  a h igh  accuracy MChR-2 mercury manometer. 

Pre l iminary  evacuat ion o f  t h e  vesse l  ( t o  a p res su re  of  mm Hg) i s  
performed wi th  va lve  (7) open, u s ing  t h e  evacuat ion system o f  t h e  MKh-1302 
mass spec t rometer .  

Thermostat t ing o f  t h e  ves se l  o r  l i n e a r  v a r i a t i o n  o f  t he  temperature  ( i n  t h e  
d i f f e r e n t i a l - t h e r m a l  a n a l y s i s  mode) i s  achieved by massive furnace  (13).  

The ope ra t ing  mode o f  t h e  furnace i s  c o n t r o l l e d  by a the rmos ta t t i ng  
system u s i n g  t h e  r e g u l a t i n g  potent iometer  o f  t h e  EPD-12 (17) o r  i s  c r e a t e d  on 

I 

Numbers i n  t h e  margin i n d i c a t e  paginat ion i n  t h e  fo re ign  t e x t .  

* Tomsk Polytechnical I n s t i t u t e  i r n e n i  S.N. Kriov. 
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Diagram of I n s t a l l a t i o n :  
1 ,  2 ,  Mercury manometer 

t y p e  MChR-3; 3 ,  Komovskiy 
pump; 4 ,  Sca le  o f  Bourdon 
manometer; 5 ,  Stopcocks ; 

6 7  Bourdon manometer; 
7 ,  Valve connecting 

vesse 1 w i t h  t y p e  MKh- 1302 
ampule s y s t e m ;  8 ,  Valve 
f o r  introducing charge;  

9 ,  Cooled j a c k e t ;  
10,  Support ;  1 1 ,  Vessels 
f o r  a n a l y s i s ;  12, Glass 

d i s h  w i t h  charge;  
13,  Furnace; 1 4 ,  Thermo- 
couple ;  15 ,  Pos i t iona l  

r egu la to r  o f  t y p e  E P D  
po ten t iometer ;  16, Type 

TRR r e l a y ;  17,  Type 
EPD-12 potent iometer .  

t h e  bas i s  
system of  

When 
charge i s  
placed i n  
valve (8) 

of t h e  l i n e a r  temperature change 
a Kurnakov pyrometer. 

i so thermal  decomposition o f  a /2399 
be ing  performed, t h e  material i s  
con ta ine r  (12) ,  p laced  through 
i n t o  t h e  preheated p o r t i o n  o f  t h e  

r e a c t i o n  v e s s e l .  

When t h e  u n i t  ope ra t e s  i n  t h e  
d i f f e r e n t i a l - t h e r m a l  mode, t he  p repa ra t e  t o  
be inves t iga t ed  and t h e  s tandard  sample are 
placed i n  con ta ine r s  so ldered  t o  t h e  bottom 
of the v e s s e l ,  t h e  thermocouples i n  t h i s  
case be ing  sepa ra t ed  from the  charge by t h e  
t h i n  g l a s s  bottoms o f  t h e  con ta ine r s .  

Gas saiiiples €or a n a l y s i s  a r e  taken 
through stopcocks (7) by f i l l i n g  one o f  t h e  
ampules connected t o  t h e  i n l e t  system of  
t h e  MKh-1302 mass spectrometer  [4] with t h e  
gas t o  be analyzed. Due t o  t h e  small 
volume o f  t h e  samples taken ,  t h i s  opera t ion  
does n o t  i n t e r f e r e  wi th  t h e  s tudy of t h e  
k i n e t i c s  o f  t h e  thermolys is .  

The u n i t  which we have descr ibed  has  
been opera ted  i n  both modes, and has been 
found t o  be q u i t e  simple t o  assemble and 
opera te ,  as wel l  as s u f f i c i e n t l y  r e l i a b l e  
and s e n s i t i v e  i n  t h e  d i f f e r e n t i a l - t h e r m a l  
ana lys i s  mode. 

Conc 1 u s  i ons 

An i n s t a l l a t i o n  i s  descr ibed f o r  t h e  
s tudy of  t h e  k i n e t i c s  of  thermal decompo- 
s i t i o n  o f  s o l i d  ma te r i a l s  and performance 
of d i f f e r e n t i a l - t h e r m a l  a n a l y s i s ,  f e a t u r i n g  
recording o f  p re s su res  of  gases l i b e r a t e d  
with simultaneous sampling of t h e  gaseous 
products of decomposition f o r  mass- 
spec t romet r ic  a n a l y s i s  on t h e  MKh-1302 mass 
spectrometer .  

The work was performed a t  Tomsk 
Poly technica l  I n s t i t u t e  i n  t h e  Chair 
of Radiation Chemistry. 
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